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Barman and Norharman
Among the more interesting comutagens discovered in recent years are
barman (l-methyl-3*~carboline) and norharman (g-carboline). Norharman is
present in tobacco tar (Poindexter and Carpenter, 1962) as well as in
toasted bread, broiled beef, and broiled sardines (Yasuda et_al., 1978)-
Harman is found in these same sources as well as in mushrooms and in
Japanese sake (Takase and Murakami, 1966; Takeuchi et^ al^., 1973).
These compounds were identified as comutagens when fractionation of
pyrolyzed tryptophan resulted in a significant loss of mutagenic activity
on £* typhimurium. Mixing the fraction containing harman and norharman
with the fraction containing Trp-P-1 and Trp-P-2 restored the mutagenic
activity of these mutagens (Nagao e^t al., 1977d). Norharman, which is
at most marginally mutagenic, has been shown to be comutagenic when
mixed with a variety of chemicals, including 4-dimethylaminoazobenzene,
(Nagao £££_!•> 1977d), aniline, £-toluidine (but not m- or £-toluidine)
(Nagao ££ jil* > 1977e), nitrosodiphenylamine (Wakabayashi et^ ad., 1981),
3-aminopyridine, 2-amino-3-methylpyridine (Sugimura ejt_ £i/» 1982),
2-acetylaminofluorene, 2-aminofluorene, and N-hydroxy-2-acetylamino-
fluorene (Umezawa ejt^ ad., 1978).  These chemicals all require an in
vitro mammalian metabolic activation system for mutagenic activity.  In
addition, norharman is comutagenic with N-acetoxy-2-acetylaminofluorene
in the absence of any metabolic activation system (Umezawa £££!•> 1978).
Aniline, which is nonmutagenic in the absence of norharman, was
believed for many years to be noncarcinogenic.  Its weak carcinogenic
activity has only recently been demonstrated (National Cancer Institute,
1978). Although the mutagenic activity of a number of chemical carcino-
gens can only be observed in the presence of norharman, data are insuffi-
cient to justify recommending the inclusion of norharman in routine
screening.  The possibility that many "false positive" results might be
obtained with norharman has not yet been ruled out.
The mechanism of the comutagenic action of harman and norharman is
still unclear. Although these comutagens are generally believed to
exert their activity by affecting the metabolic activation of the test
compounds, they may act through other mechanisms as well. For example,
the mutagenicity of N-acetoxy-2-acetylaminofluorene, which does not
require activation, was enhanced by the addition of harman and/or nor-
harman (Umezawa et_ al., 1978).
A number of substances in.foods can reduce the activity of certain
mutagens in in vitro test systems. For example, Morita et^ al^. (1978)
reported that juices prepared from some common vegetables, fruits, and
spices, including cabbage, broccoli, green pepper, eggplant, apple,
shallot, ginger, pineapple, and mint leaf, reduced the mutagenic acti-
vity of tryptophan pyrolysates.  Lai (1979) and Lai e£ al. (1980) have
also found antimutagenic activity in extracts of wheat sprouts, leaf

